[Penicillin induced epileptiform activity in hippocampal slice--comparison between CA 3 pyramidal cell and granule cell].
To investigate whether a different type of neurons has a different susceptibility to a drug in producing epileptiform activity, we compared penicillin induced epileptiform activities of the two types of neurons in the hippocampal formation of guinea pigs, i.e. the CA 3 pyramidal cells in the hippocampus proper and the granule cells in the dentate gyrus, using slice preparations. The thin slice of 0.4 mm thickness was cut nearly perpendicularly to the longitudinal axis of the hippocampus and was transferred to a nylon mesh in an observation chamber which was perfused with the oxygenated and warmed medium at a rate of 2 ml/min. Under tenfold magnification stimuli were delivered to the nerve fiber layer through bipolar electrodes and evoked field potentials were recorded from the cell body layer with glass micropipettes of 10 mu tip diameter filled with normal medium. In both cell body layers no epileptiform field potentials could be induced during perfusion of normal medium even if stimulus strength was increased. The CA 3 pyramidal cell body layer showed a delayed multipeaked field potential in response to threshold stimulus applied to the mossy fiber in penicillin-containing medium (Pc concentration = 500, 1000, 2000 I. U./ml). When the strength of stimulation increased, the latency shortened, but the amplitude and the duration of epileptiform activity did not change. The granule cell body layer generated no epileptiform activity in response to weak electrical stimulus applied to the perforant path in penicillin-containing medium (Pc concentration = 500, 1000, 2000 I. U./ml). However, at high penicillin concentrations (1000, 2000 I. U./ml) multiple population spikes having a short latency appeared on intense stimulation.(ABSTRACT TRUNCATED AT 250 WORDS)